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Spooling apparatus 

The present invention relates to a spooling apparatus comprising 
means for rotatably mounting a first reel and a second reel, catching means for 
guiding a thread to be spooled onto the first reel and further to the second reel 
and cutting means for cutting the thread to be spooled when the thread to be 
spooled is guided from the first reel onto the second reel. 

Spooling apparatuses of the type described above are currently 
widely known in different industrial fields. Electric cable industry can be men- 
tioned as an example of industrial fields in which solutions of this type are 
used. 

The basic principle of the previously known solutions has been that 
after a reel has become full, the thread to be spooled is moved onto the path of 
the catching means rotating with an empty reel. The catching means grips the 
thread and guides the thread onto the empty reel, and draws also the thread 
so that the thread is pulled against cutting means for cutting the thread to be 
spooled. The cutting means is formed by a stationary V-shaped cutting blade 
construction intended to cut the thread to be spooled as it is pulled towards the 
bottom of the V-shaped slot by the force created by the catching means rotat- 
ing with the reel. 

Examples of publications in which the prior art is described, and so- 
lutions disclosed are U.S. Patents Nos. 5 716 017, 5 593 101, 4 015 785, 3 
913 858, 2 674 414 and 2 546 636, and British Patent No.1 292 912. 

The disadvantage of the prior art is that hard to cut products, for ex- 
ample multi-conductor cables can be damaged during cutting. This is due to 
the fact that a passive, V-shaped cutting slot is used the cutting event is so 
slow that in certain circumstances only a part of the conductors are cut by the 
cutting slot, and the rest of the conductors are broken as a result of the draw- 
ing force created by the catching means. 

In cable industry it is also known to use a shear or like scissor type 
tools for cutting cables. Said tools are power-actuated tools. A typical example 
these power-actuated tools is described in U.S. Patent No. 4 283 851. 

The disadvantage of the power-actuated tools is that use of said 
tools is very difficult in practice. This is due to the fact that production speeds 
are nowadays so high that it is in practice very difficult to synchronise cutting 
event to the production speed. 
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The object of the invention is to provide an apparatus by means of 
which the disadvantages of the prior art can be eliminated. Said object is ob- 
tained with the present invention. The spooling apparatus of the invention is 
characterized in that the cutting means comprises at least one cutting blade 
5 which is moved at least in the cutting direction as a result of the tension of the 
thread to be cut. 

The principal advantage of the invention is that even hard to cut ca- 
bles can be cut very effectively by using the present invention. The present in- 
vention is also very suitable for high production speeds because synchronisa- 

10 tion which has caused problems in the prior art, takes place quite automati- 
cally. The advantage of the invention is also its simplicity whereby the imple- 
mentation of the invention is advantageous, ie. no complex structures are 
needed and maintenance costs are low. 

In the following, the invention will be described in more detail by 

15 means of a preferred embodiment shown in the accompanying drawing in 
which 

Fig. 1 shows schematically initial situation just before the thread to 
be spooled is moved onto an empty reel, 

Fig. 2 shows thread path right after catching and just before the 
20 thread is cut, 

Fig. 3 shows the situation after the thread has been cut and spool- 
ing continues onto the empty reel, 

Fig. 4 shows schematically one embodiment of the cutting means of 
the invention, and 

Fig. 5 shows an alternative detail of the embodiment of Fig. 4. 
Figures 1 - 3 show schematically basic steps of continuous spool- 
ing. The thread to be spooled is marked with reference numeral 1. The term 
thread must in this connection be understood widely, ie. said thread can be a a 
bare thread, insulated thread, a wire, a fibre, a bunch of fibres, multi conductor 
cable, rope, etc. The reel that has become full in connection with spooling is 
marked with reference numeral 2, and the empty reel is marked with reference 
numeral 3. Reference numeral 4 shows the catching means for gripping the 
thread and guiding it onto the empty reel 2, and reference numeral 5 shows the 
cutting means for cutting the thread to be spooled. 

The reels 2, 3 are rotated by means of the spooler in accordance 
with the arrows shown in Figures 1 - 3, the thread to be spooled thus spooling 
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itself onto the reels in a manner known as such. For the sake of clarity, only 
those parts that are essential to the invention are shown in Figures 1 - 3 The 
general structure and operation of a spooler are fully known to one skilled in 
the art, wherefore they are not dealt with in more detail in this context It is only 
noted in this context that after the reel 2 has become full, the thread to be 
spooled is moved by a suitable mechanism onto the path of the catching 
means 4 rotating with the empty reel 3. The catching means 4 is fitted for ex- 
ample onto a plate which is part of the structures on which the reel is mounted 
the catching means thus rotating with the reel at the same speed as the reel' 
When the thread to be spooled moves onto the path of the catching means 
the catching means 4 grips the thread and guides the thread onto the empty 
reel. The catching means 4 also pulls the thread to be spooled against the cut- 
ting means 5. In the prior art the catching means is typically formed by a sta- 
tionary located V-formed blade structure, and the catching means, which is ro- 
tated with the reel, pulls the thread to be spooled into the V-formed slot having 
sharp edges and further towards the bottom of the V-formed slot whereby the 
thread is cut. 

In the prior art problems have appeared in connection with cutting 
means. Said problems have appeared especially in connection with multi- 
20 conductor cables and high production speeds as told above. The object of the 
invention is to eliminate the problems appeared in connection with the cutting 
means of the prior art. 

According to the basic idea of the invention an active cutting 
mechanism is used instead of passive mechanisms used in the prior art, and 
tension of the thread to be cut is used to activate said active cutting mecha- 
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Figure 4 shows one embodiment of the cutting means of the inven- 
tion. The mechanism shown in Figure 4 can be located in a spooler in the way 
as shown in Figures 1 - 3, and therefore the cutter mechanism is marked gen- 
30 erally with the reference number 5 in Figure 4. 

As shown in Figure 4 the cutting means comprises two cutting 
blades 6, 7. In the embodiment of Figure 4 the cutting blades have been piv- 
oted together by a pivot point 8 so that one cutting blade 7 can move in the 
cutting direction. Said movement is shown by arrow K in Figure 4. The assem- 
bly comprising blades 6, 7 and pivot point 8 can move as a unit as shown by 
arrow N in Figure 4. 



# 



10 



The cutting blade 7 leans against a counter surface 9 which urges 
said cutting blade to pivot around the pivot point 8. Said movement is achieved 
because the counter surface 9 and the direction shown by arrow N lie in an 
angle to each other. Reference number 10 shows a spring element. 

When the catching means 4 grips the thread 1 to be spooled in the 
way and guides the thread onto the reel 3 as shown in Figure 2, the thread 1 
moves into the slot between the blades 6 and 7 as shown in Figure 4. Reel 3 
and also catching means 4 rotates further and the increasing pull of the thread 
1 causes the cutting means 4 to move against the force of the spring element 
10, and said movement forces the blade 7 to pivot around the pivot point 8 as 
shown by arrow K, and thus an effective pliers-like cutting action is obtained 
and the thread 1 is cut as shown in Figure 3. In this connection it is very impor- 
tant to realise that said cutting event is activated by the tension of the product 
ie. the tension of the thread to be spooled. Said feature is very important be- 
cause all synchronisation problems of the prior art can be eliminated with the 
invention. In the present invention synchronisation of the cutting event is car- 
ried out automatically, ie. the process activates cutting means, and therefore 
cutting takes place always in correct time, even in high production speeds. 

In the embodiment of Figure 4 cutting is carried out solely by the 
tension of the thread to be spooled. It is however quite possible within the ba- 
sic thoughts of the invention to use a booster means to assist the movement of 
the blade in the direction of cutting, ie around the pivot point 8. Said booster 
means can be for example a pneumatic cylinder or a hydraulic cylinder which 
is activated by the movement of the blade means 4 or blade 7. Said booster 
means is shown schematically by phantom lines and a reference number 11 in 
Figure 4. 

The blade 7 can be arranged to slide along the counter surface 9 as 
shown in Figure 4, or alternatively it is possible to arrange a rolling element be- 
tween the blade 7 and the counter surface 9 to lower friction effect as shown in 
30 Figure 5. 

The above-described embodiment is by no means intended to re- 
strict the invention but the invention can be modified freely within the scope of 
the claims. It is thus necessary for the apparatus of the invention or its details 
to be exactly like shown in the Figures but that other types of solutions are also 
possible. Figure 4 shows an embodiment in which one blade moves in the cut- 
ting direction. It is however quite possible to materialize the construction so 
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that both blades move in the cutting direction. It is also quite possible to make 
the cutting means so that there are more than two cutting blades etc. The cut- 
ting means can be placed in the way as shown in Figures 1 - 3, but it must be 
noted that the invention is by no means restricted to said cutting means posi- 
tion. It is possible within the invention to place the cutting means for example 
to a place outside the spooler, and guide the thread to be spooled to the cut- 
ting means for cutting. It is also quite possible to materialize the apparatus so 
that the cutting means is a replaceable unit so that said cutting means can be 
selected according to the existing need. 
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1 . Spooling apparatus comprising means for rotatably mounting a 
first reel (2) and a second reel (3), catching means (4) for guiding a thread (1) 
to be spooled onto the first reel (2) and further to the second reel (3) and cut- 
ting means (5) for cutting the thread to be spooled when the thread to be 
spooled is guided from the first reel (2) onto the second reel (3), character 
i z e d in that the cutting means (5) comprises at least one cutting blade (7) 
which is moved at least in the cutting direction (K) as a result of the tension of 
the thread (1 ) to be cut. 

2. Spooling apparatus according to claim 1, characterized 
in that the cutting means (5) comprises two cutting blades (6,7) of which at 
least one (7) moves in the cutting direction. 

3. Spooling apparatus according to claim 1or2, characteriz 
e d in that the cutting blades (6,7) are pivoted together by a pivot point (8), 
and the cutting blade (7) moving in the cutting direction (K) leans against a 
counter surface (9) which urges said cutting blade (7) to pivot around the pivot 
point (8) as the cutting means (5) is moved by the tension of the thread (1) to 
be cut in a direction (N) which lies in an angle with the counter surface (9). 

4. Spooling apparatus according to claim 3, characterized 
in that the tension of the thread (1) to be cut moves the cutting means (5) 
against the force of a spring element (1 0). 

5. Spooling apparatus according to any of the preceeding claims 1 - 
4, characterized in that the movement of the cutting blade (7) in the 
direction of cutting (K) is assisted by a booster means (11). 

6. Spooling apparatus according to claim 5, characterized 
in that the booster means (11) is activated after by the initial movement of the 
cutting means (5) and/or the cutting blade (7). 
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(57) Abstract 

Spooling apparatus comprising means for rotatably mount- 
ing a first reel and a second reel, catching means for guid- 
ing a thread (1) to be spooled onto the first reel and further 
to the second reel and cutting means (5) for cutting the 
thread to be spooled when the thread to be spooled is 
guided from the first reel onto the second reel. The cutting 
means (5) comprises at least one cutting blade (7) which 
is moved at least in the cutting direction (K) as a result of 
the tension of the thread (1) to be cut. 
(Fig.4) 
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